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AN ALTERNATIVE APPROACH TO THE HISTORY OF MATHEMATICS
Claudia Hennon
MdclJebury College
Middlebury, Vermont 05753

Many scholars have cescreee the value of teaching
the history of mathematics . SOme, such as Andre Weil,
argue that studying the history of mathematics is prima-

rityfor current or future mathematk:ians since it can give
us insights imo how to tackle ccreerrccrerv mathematics
problems. Others agree that the history of mathematics
is of particular interest to mathematicians. not so much
tor its utilitarian value. but ratter tor the enrichment one
leels in understanding ones past . Still others argue that
the historyof mathematicsisof interestto non-mathematicians and mathematicians alike. It is part of ourOJltural
hemage, and has influenced many other aspects of our
society, therefore we shouk:l study the history of mathematics.just as we study the history of art or literature. In
this vein, Judith Grabiner, in her article "The Centrality of
Mathematics in the History 01 Westem Thought, argues
that mathematics has influenced religion, philosophy,
economics, and even the Declaration of Independence.
It would seem, then, that there are many reasons to
include the history of mathematics in a liberal arts undergraduate curriculum.
M

Howeverhistoryof mathematics coursesare relatively
rare, and when they do exist they are usually housed in
mathematics departments and seen as peripheral to the
core mathematicscurriaJ lum. Norare studentsorganizing
massive protests due to the absence of such courses,
which otten conjure up images of dull, rote memorization
of big names, dates and theorems, lacking the connective tissue that would sustain students' interests. This
article is meant to explore an alternative approach to the
history of mathematics, one that would be of interest to
potential mathematicians and non-mathematiciansalike.
History of mathematics courses are more important
today than ever betcre. As we become aware of the
necessity of recruiting more students to study mathematics, particularty groups that are traditionally under-reoresented, women and minorities, we must look at mathematics with new eyes, and with a wider perspective.
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The tradibonal approach to the history of mathemat·
ics reinforces the alienation that many women and minorities teel about mathematics . They see no people
they can identity with, it indeed they see people at all.
How the questions of mathematics arose, and what the
connections were between mathematics and the larger
culture are ohen neglected. Someone who is not already
engaged in mathemahcs is not likely to be inspired by
such a course.
One first step therefore in the re-vision 01 the history
ot mathematics is to look for the participation of women
and minorities. This includes studying the livesofwome n
such as Hypatia (the little we can find about her), Sofia
Kovalevskaia. Marie Agnesi, Ada Byron lovelace, Emilie
du Chatelet. and Emmy Noether. Simultaneously , we
can begin our history of mathematics not with the Greeks
but with earty Egypt and Babylonia, and, in looking at the
development of mathematics in Africa, consider how our
Western perspective and values influence the way we
evaluate the mathematics of other cultures. But it is not
enough to just add the tew women and minority mathematicians we can find and think we now have a more
inclusive curriculum. We must continue our inquiry and
investigate why there have been so few women and
minorities to include. To some extent this involves
studying the obstacles that have prevented the entrance
01 many people intothe wond of mathematics. But it also
involves a deeper analysis 01 what we define as mathematics and how this is culturally dependent, as well as
how the values of a culture shape what is considered
important mathematics .
Philip Davis considers some at these issues. He
reminds us of the very useful words of William James,
"The community stagnates without the impulse ot the
individual ;the irJllUlse dies away without the sympathyol
the convnunity,· and Davis goes on to ask ' ts it possible
10 write history of mathematics along the lines suggested
by this quotation?" In this article, I discuss the ways in
which we can begin to think aboutteaching such a history
01 mathematics.
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This past Fall , I had an oPJX)rtunity to teach a history
01 mathematics course at Middlebury College as a freshman seminar. Since I had total freedom in designing the
course I decided to structure the course to examine these
questions, in particular the relationship between mathematics and its cultural context.

ing the extent to which their lives agreed or disagreed
with the one portrayed in "The Ideal Mathematician.- The
article "The Individual and The Culture- was important in
rais ing the question of the interptay between the iraividual and society which was a central theme 01 the
course .

The Body of the COurse

Some art icles, lor example KOblitz's on Sofia
Ko valevskaia , address the OJltural influences directly,
such as the wa ys in which the earty Nihilist movement
opened doors for Ko va levskaia by creat ing a social
cl imate in which it was not only acceptable for women to
pursue mathematics and science, but it was seen as a
progressive mission which helped promote liberation for
the people . And yet atthe same time itwas x cvatevssata's
very own country, Russia , that denied her access 10
higher education and employment , forcing her to go
abroad lor both. However, other read ings on individual
mathematicians , ma intain the traditional split between
mathematician's lives and the sccial tactcrs that helped
or hirdered them. This made it more challenging for
students to investigate those connections. In some
cases, read ing different accounts of a person's life revealed how much 01 a vested interest there can be in
describing the mathematician's sources of inspiration, or
vision of mathematics . This was most vivid in the case of
Ramanujan where Hardy, Berndt, and Ranganatham
present varying points of view on issues such as the role
of intellect versus intuition, the role of religion, ability as
a mathematician , and how a mathematician is to be
jUdged or evaluated .

The cou rse was divided into three parts, each a
different wa y 01 approaching the history of mathematics.
The tirst part 10aJsed on indiv idual mathematicians, the
seconcl on how mathematics has developed in different
cultu res and the th ird focused on one area of mathematics, namely geometry. The goa l of the course was to
have the students grapple with the fundamental questions
"What do we mean by matnemat cs?" and "What do we
mean by history?- By tak ing three d ifferent approaches
to the history 01 mat hematics, students began to realize
that answers to these questions are intimately connected
to understanding the relat ionsh ip between mathematics
and the culture in wh ich it is pract iced.
In loo king at the lives of individual mathematicians,
we read biographies and autobiographies of selected
people from various times and cultures. One of the first
assignments the students had for the course was to write
their own mathematical autobiography (an informal and
ungraded assignment). This gave me an opportunity to
get to know them better and to get some indication of their
writing skills . It also served as an excellent device for
priming their interest in the lives of other mathematicians .
They had to think about what aspects of their own
mathematical experience were important and why, and
to begin to think about the extent to which they were
influe nced by environmental or cunural tactors. It was
natural therefore to investigate the role of mentors,
family , and friends in mathematicians' development.
We considered questions such as who had the
opportunity to pursue mathematics? Why did they choose
to become mathematicians? What field(s) did they
pursue and why? What kind of ccntac did they have with
other mathematicians (if any )? How were they received
by the larger comrn.mity? How did they think about their
work and the nature of mathematics? Who were the
women in mathematics , and in what ways , if any. were
there lives different? What has been the role of inst itutions (social, po litical , educational , and re~gious) in shaping mathematicians' lives and mathematics in general?
We read "The Ideal Mathematician- 1rom The Mathematical Experience which was useful when reading
about the lives of various mathematicians and conscer-

HMN News/ener #6

The focus in this part 01the course was primarily on
well known mathematicians such as Pythagoras, Euclid ,
Newton, Leibniz, Euler, Gauss, etc ., but in looking at
more contemporary mathematicians students were able
to read about some less famous mathematicians which
gave rise to interesting discussions about "rating- mathematicians, and thinking about whose name gets remembered and why (tc r exarrole. why is the Pythagorean
Theorem attributed to Pythagoras when other cultures
such as Babyk:>nia and China seem to have been familiar
with it more than 1,000 years earlier) . We k:>oked at the
many 'actors that contribute to a person pursuing mathematics. both the factors that encourage and those that
discourage success. For exarrote. unti l recently. most
mathematicians came from upperdass backgrounds,
giving them the time and resources to pursue mathematics. We considered also the similarities and differences
lor women in mathematics. the various obstacles they
might encounter (e.g . tamily or community resistance.
lack of access to educational institutions or professional
societies, internaliZing cunural attitudes that women'
caMOI do mathematics , inability to get jobs), and how
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some 01 them overcame these obstacles , Whenever
possible we tried to examine how the various mathematician s tho ught about their work and the nature 01 mathematics . and to what extent their phi losophy 01 mathematics agre ed with the ir pra ctice 01 ma thematics .

cussed at the beginning of the course but continued to be
central throughout: "what is mathematics" and "what is

In the second pa n of the cour se we co mpa red and
cont rasted the mathemat ics 01 different conures. In
particular we looked at periods in the early history 01
Babylonian, Egypt ian , Chinese , Greek, African, and Islamic mathemat ics. We tried to see in wha t wa ys the
cutture might influ ence the mathematics. W hat were the
diff erent cunur es' concept of proof. in what wa ys did that
meet the needs of the society? What wa s the status 01
mathematics in different cultures ? What constitut ed
mathematics in these societies . for ex arroie were art and
music con sidered branches of mathematics . was there a
focus on geometric or algebraic mathematics. why?
Wha t wa s co nsidered important mathematics ? In what
ways did these cultures influ ence each other? [See the
essay by Pryo r and Pellett at the end of this article).

Betore do ing any readings. the students wrote a
short info rma l essay on "What is mathematics?" For
many students this was the first time they had asked this
question, though they had been doing mathematics for
more than twelve years. Is mathematics discovered or
created? If it is created , who creates it? Are there groun d
rules that everyone agrees on about wha t constitutes a
proof ? We d iscus sed thre e philo soph ies of mathematics. Plato nis m. Formalism, and Co nstructiv ism (see
Snapper in [7]), as students began to formulate their own
opinion on the nature of mathematics. It wa s interesting
to see how students' opinions matured (though did not
nec essarily chang e) as the class went on .

One of the outcom es 01this part of the course wa s
that students began to see what a variable concept
mathema tics is. that it is not something fixed in stone.
defined by some external force . but rather a changing,
evolving act ivity responding to the needs of the cuh.ure.
By looking at the connection between mathematics ,
music, art. games ,etc ., stude nts also saw the many wa ys
mathematics is relevant to the ir own lives . They began
to see how eve n such bedrock concept s as mathematical
truth and proof are evolving ov er t ime and are cuhura11y
dependent .
Finally in the third part 01 the course we focused on
one part icular area of mathematics . namely geometry .
Since the history of geometry is so old and rich , thi s part
of the cours e tied the whole semester togethe r qu ite
nicely. We looked at the deve lopment 01geometry fro m
its early beginni ngs in Egypt to its formalization in Eucltd's
elements to its surp rising and pro tourc expansion in the
'9th Century with the introduction 01 non-Euclidean
geometry. We co nside red what the introduct ion 01 nonEuc lidean g eometry does to the Euclid myth , and began
to think about other wa ys of conceiv ing of the nature of
mathema tics. Non-Euclidean geometry returned us to
the ph ilosophical QUestions that we grappled w ith at the
beginning 01the course. such as 'What is mathe maticsand as such made a wondertul end ing to the class.

Central Questions

his10ry . ~

A. 'What Is Mathematics? "

We considered the traditional po pular answer to the
question "What is mathematics- that Davis and Hersh
label the -Euclid M ylh ,~ that ma thematics is a bod y of
truths which are derived from a set of self evident truths
(the axioms). The rules of k:>gic. which are ctcsen to
preserve truth. are used to derive theorems from the
axioms . Such a view of mat hematics implies that mathematics is certain (since we sta rt out wit h certain truths ,
i.e. the axioms). objective (it does not depend on human
be ings since the rules of logic finnty establish what
theorems can be de rived ) and eternal (since it reflects
truths about the universe , yet is not dependent on sense
experience). This is quite a linn foundation for mathematics to rest on . As we went through the course, we
constdered whether this is an accurate description 01
mathematics over time and in diff erent cu ltures .
Other questions we expk)red in discu ssing "Wh at is
mathemat cs" are : Is math ema tics a sci ence or an art? In
what ways couk1 it be beautiful ? Is it important that it be
useful? How do we decide what is important in math ematics? I had the students imag ine that they were in
charge 01 a large funding organization like the National
Science Foundation . They had to think about what
criteria they wou kj use in alloca ting funds (tackling not
only the question "what is mathe matics? ,- but also "what
is important matbemat cs?"). Fina lly, we d iscus sed the
d ifferent me taphors tha t mathematician s use to describe
mathematics. and what that revea ls about the ir vision of
mathematics. as well as how their v ision can affect the
mathematics that they do .

In the fo llow ing sect ion s I will elabo rate on how we
investigated the fundamental qeesnons 1hat were dis-
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B. What Is History?
The next major question that must be tackled at the
beginningof the courseis "Whatdo we meanby history?To introduce this question we did the following exercise
atthe beginning 01 a dass. I hadthe studentswrite forten
minutes on what happened in Tiannemen Square (any
majore...ent that most 01 the students knew about would
do ). Many students looked ratnerpczned. but agreed to
entertain me lor such a short period of time . (When I
askedwho had heard of Tiannemen Square, all but one
student raised their hands. I told the one student to wait
andhewouldleam about it momentarily. Laterhetold me
that he had indeed known about Tiannemen Square. but
he couldn't believe thai that is what I was referring to
since it had nothingtodowilhmathematics. He assumed

TiannemenSquare was something like the Pythagorean
square or the golden rectangle!] Then I asked a R,unber
of studentsto read what they had written. There was a
wide variety at responses. One studentwho had been to
China and knew quite a bit about its history wrote a long
lairty technical summary at political and military tactors
involvedin the tragic event. Anotherstudent wrote a very
Simple synopsis."a bunchof studentswere protestingtor
democracy at the square. The government sent in tanks
andkilledmanyot the protestors. . .- SliII others tookvery
dilferent points of view. The point. at course. was to see
how eachperson could have a very different perspective
of a given histolical event. We diSOJssed how 2.000
years from now. one at their sheets of paper might be the
onlysurvivingdoOJment of whathappened in nannemen
Square. In the same way, when we look back 2.000
years to ancient Greece. it is difficult to piece together
what really happened. or the nature ot mathematical
activity at the time. or what Pythagorasdiscovered (if he
did in fact exist) tram the little we have to work with. ArId
the further back we go. the rrore difficult it is to gather
evidenceor informalion. Forthis reason it is imponant to
take all recorded history with a grain of salt. In addition
to limitedrecords, human bias can alSO be a major factor
in shaping our image of the past. This becomes partculany clear later in the course in k)oking at Western
descriptions ot African mathematics [see Zaslavsky).

OrganizatIon of Class
The class met two days a week. Tuesday and
Thursday for an hour and a haiL It was pan of the
freshman seminar program which had several advantages. The class size was small (enrollment is limited to
15). The purpose 01 the freshman seminars is to have
interdisciplinary. discussion oriented classes in which
faeu~y and students get to know each other well. There
was also some tUndingto bring in guest speakers. The
HMN Newsletter #6

freshmanseminarsare writingintensivecourses, hence
the large amount of writing lor the course.
Because this was the first time this seminar was
being offered. and enrollment was not luU, we did allow
several upperclassmen to join the ciass. The benelit of
having these students is that their additional experience
in mathematics madethe class mJch richerfor everyone,
and madefor livelierdiscussions. Onething thatbecame
quite cJeartrom having these older students. is that this
course would be extremely successful as a junior or
senior ~vel course as well, and of coursetherewould be
much more mathematical experience to draw on.

As the syllabus indicates, the course was driven by
questions. One of the major goals ot the course was to
have students generate their own questions:this is one
of the most il'llJO rtant aspectsot learningandone that is
often neglectedin the classroom. Inthe beginning01 the
course students were given specific questions such as
"What is Platonism?-or "What is Euclid's myth?,- but as
the students matured the questions became more open
ended such as "What are the values undertying Altican
mathematics?- or "'Nhat are similarities and differences
between ancient Greek and Babylonian rnathematks?"
or "What might account for those differences~ As the
course progressed. they came up with rrore and more
questions of their own.
AssIgnments
Throughout the course students developed both
their informal and formal writing voice. The intormal
voicewasdevelopedin journals which theykept through·
out the tenn. The formal voice was used in two research
papersand a final exam. Thejournalswere an impol1anl
pan of the course. Studentsused them to take notes on
the readings, give a brief synopsis oteacharticle.critique
the readingsandrecordtheirownquestionsandthoughts
aboutthe coursein general. Theyserved as a vehicletor
learning how to do dose and critical readings. Having
these detailed records not ontymade class disaJssions
muchbetter, it was also extremety useful as a reference
tcrmelr papers and exams. Iwould collectthem approximatety once a month, and give comments.
The !'No research papers corresponded to the first

twopans ofthe course. Thefirstwason a topicpenaining
to matternancarpecce. the secondwason mathematics
in dilferent cultures. I encouraged studentsto findtopics
that were of pal1icular interest to them. This was an
opponunitytor studentsto deNerrore deeptyinto a topic
we covered in class. or to go in another direction.
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The final was the culminating experience of the
course. It involved two parts. The first part was to write
two essays. One was to retumtothe original question of
the course ~What is mathematks," and use readings and
discussions to support their position. I was interested to
see how the course had affected their thoughts on this
question. The second essay was "Oiscuss the ways in
which societycan influencemathematics." Thiswas also
meantto pull the whole course together and to reflect on
the central theme of the course. [See comments in
section on evaluatkm].
The second component of the final was to create a
History of Mathematics tirneline . This was a smashing
success, and I was delighted by the results. Students
were encouraged to be as imaginative as they could in
creating a time line of any form. I wanted them to think
about questions that were very important in the course.
What will they choose to include in the tlmeune ? What
criteriawill they use in makingtheir selection? Where will
they beginthe timeline, how doesthis effectthe story that
is presented? They were asked to include a written
rationale/explanation for their timeline, addressingthese
questions. They were alsoallowedto work in pairs if they
wanted to.
The projects were indeed quite creative and varied.
Two students made a Historyof Mathematicsvideo, one
wrote a history of mathematicschildren's book, some did
varioustypes of posters and maps. One excellentproject
wasdone bytwowomen intheclass. hwas amathematicalquilt. Because it speaks lor itself so well, I will include
their essay describing the quilt in this article. I found this
projectsignificantfor a numberofreasons. Wehad spent
time in class discussing the metaphorsthat are used for
mathematics, and how one's metaphor influences the
way one approaches mathematics. I found it very interesting that these two students chose the metaphor of a
quilt for the history of mathematics. A quilt, being an
archetypicallyfemale syrrocl. was a new way 01 conceiving of the history of mathematics, one which lends itself
quite naturally to discussions of relationships: relationships between cultures (corresponding to the different
colors in the quilt), relationships between different time
periods (the positions on the quilt), and relationships
between individual people or facts (represented by a
patctu and the whale matrix of the quilt. I think it is not a
coincidence that this project emerged in a course in
which gender was recognized as a legitimate and significant factor of analysis. This created an atmosphere in
which the students could choose a form of expression
that might not have otherwisesurfaced,ortnat they might
have stifled for fear that it would be inappropriate.
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Evaluation
This article is meantto generate ideas for alternative
ways to approach the history of mathematics. Overall I
thought the course was quite successful and most of the
students seemed to agree. But as always there is
endless room for improvement. One thing that must be
acknowledged from the very start is that this was a kind,
of surveycourse, thoughitwas not intended as acomprehensivesurvey. Perhapsa more appropriate description
comes from the title of Asger Aaboe's book ~Episodes in
the Early History of Mathemat ics .~ It was meant to give
students a glimpse at the deep and rich history of mathematics, but even more importantly to have them begin
to think forthemselves aboutthe nature of mathematics,
the evolution of mathematics, and the humanness 01
mathematics. My hape was that it would stimulate their
interest in at least some aspect of the history of mathematicsthat they mightpursue on their own. And at very
least, thatthey might beginto see mathematicswith new
eyes, as an organic enterprise.
Becausethere was so much material to cover it was
difficultto do justiceto allaspects of the course. The third
part 01 the course became much shorter than I had first
envisioned. These kinds of balances can be played with
depending on the interests of the students and the
teacher.
In retrospect, I would revise the final so that there
was at most one essay question (the second one). This
is plenty of opportunity to pull the course together, and
allows more time for the umenne projects. I would also
alter someof the readings, delete some, add others. But
those are the kind of changes and decisions that keep
teaching stimulating.
Summary
Asthe demographicsof our society change,we must
be responsive to the changes in our population. The
mostnotablechange in highereducation isthe increased
representation of various ethnic groups, and the now
equal representation 01 women. In all disciplines, it
behooves us to reevaluate haw we teach our material,
what we consider important and how we tell the story of
the past.
The first step in opening the world of mathematicsto
other people is to lind ways to make it more relevant to
their lives. Oneway to do this is to look to the past to see
how mathematics emerged in different cultures, and
why. What made mathematicsrelevant to the lives of the
people who developed it? For example, it may be that
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music or art or games are the appropriate vehdes 10
introduce mathematical co ncepts of symmetry and combinatorics . If. as Steen suggests, mathematics is the
study of patterns. we must decide where we look lor
patterns. Certainly music and art are rich sources ot
pattern s. Simultaneous ly, it may be that we need to
emphasize l hat the concept ot prool has evolved over
time, and 10 a certain extent is culturally dependent.
Most of all we need to emphasize that mathematics
is a process. and to de-empha size the pervasive image
01mathematics as an external. eternal and objective truth
that has little to do with human beings . By seeing the
connections between the lives of individual mathematicians and the mathematics that they (or a culture ) produces , students gain a sense of confidence in their own
ability to use mathematics lor their own needs , or to
discover mathematics bot h as a 1001 and a language Ihat
we us e 10 learn more aboul the world around us.

OUR MATHEMATICAL QUILT
Kathy Pryor and Anne Pellett
In attempting to dete rmine how to structure our
History of Mathematics time line, we had to face the
awesome task of deciding , lrom the vast array of events ,
people s and discoveries. which we conside red most
important. What we have created is largely a symbolic
work . We have chosen a quilt format because we be lieve
that. overthe centuries , mathematics has developed in a
variety of colors and patterns which, when all pieced
together. constitute its history.
The green diamonds at the center 01 the quilt repre sent the contributions of the ancient Egyptian civilization,
and the red diamonds represent the mathematical accomplishme nts of the Bab ylonians. We assigned each
culture a separate color. for there is no historical evidence that they ever exchanged mathematical information. We did. however, place them side-by- side,
intermingled the hues. becau se these primitive peoples
both developed their civilizations du ring the period from
approximately 4000 B. C. -600 B. C. The yellow squares
which surround the diamonds con tain some of the math·
ematicians and mathematical accompl ishments of the
Greeks Irom Pythagoras through Euclid. These are
followed by the blue trapezoicls which consist of tne
mathema tical advances of the Musl im and Hindu civ~iza·
tens dUling the pence from approximately the 7th through
the 12th centuries A. D. We constructed the center in this
lashion in order to show how the developments of each
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separate civ ilization sprang in some degree from that
which preceded iI. For example, the andent Greeks
gathered rules for the delermination of areas and volumes lrom the Egyptians and advanced the process one
step further by estab lishing symbo lic proofs of these
methods . likewise. the Muslim civilizalion acted as the
caretaker for Greek mathematical documents and added
new innovations of its own such as algebra. Both the
Hindu and Musl im cultures were assigned t he samecok>r
because they existed geographically . and are said to
have shared mathematical information with each other.
The Egyptian, Babylonian. Greek . Muslim, and Hindu
civilizations were established as the focus of the quilt
because they represent the tcundatlon of the Western
mathematics with which we are so.familiar today , which
has played such an impo rtant role in our own personal
mathematical development and in the scient ific and
technological advances wh ich have occurred through
the ages.

At each of the four come rs ot this epicenter is a group
of 5 SQUares representing a century of "VIestem" (that
assoc iated with Europe and the United State s) math ematical development. In the upper left hand comer is
the 17th century : in theupper right hand com er is the 18th
century; in the lower right ha nd comer is the 19th century;
and inthe Iowerlelt handcomer isthe 20th century. Each
square within these fourdrvisions consists of three sheets
of construction paper. The green square represents the
fact that the development belongs to -westem- mathematics . or what we traditionally call "VIestem Mathematics: The color of the square immediately on top of
this represents the century (17th century .. red ; 18th
century .. yellow; 191h century. orange; 20th century ..
while) . Finally . the hue 01 the topmost square represents
a particular person and his mathematical contribution .
We selected this structure because all of mathematical
history , aU of the advances which are made, take their
shape from a unique combi nalion of the advances which
are made . take their shape from a unique combinationot
the attitudes and conditions of society during a given
period of time. cultural even ts, whether positive or nega tive. and the special circu mstances ot each mathemat ician's life and won<. To chronologically list theorems.
etc., and to simply name their discoverers would fa ~ to
provide an adequate insight into the complex forces
which loget her culminate in a mathematical advance-

ment.
The manner in which we selected the mathematicians who wouk:l represent the various time periods also
had a symbolic intention. Within each century, we chose
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both indiv iduals who are ott en hai led as the "Great
Mathematician s" and some 't ittte ones" who se contributions the world tends to pass over. For example, in the
19th century , we includ ed Gauss, whose succ esses in
the fie ld of mathematics still can' be properly est imated,
since he did rot pub lish rTlJch of his work during this
lifetime. He was respo nsible . among other things . for
establishing number theory as an organic branch 01
mathematics . Al the same time , however, we also
devoted a ponon of our quilt to Ada Byron lovelace . lor
she was the first person to detail the process nowknown
as co mput er programming, atlhough it is onty recently
that she has begun 10 get the credit she so justly deserves. We soughl to g ive a voice 10 mathematicians
who are not as well known or perhaps are not as wellesteemed lor their work - names that are not on the tip
of the tongue when one is asked to list significant mathematicians . Although their efforts ma y not be regard ed
as gigant ic ach ievements , the y were nevert heless important because they const ituted some sort of advancement . an attempt , however small , to move the lield 01
mathematics on to greater de ve lopment. not to allow it to
stagnate. Besides, very otten the smajerworksultimately
facilitated the greater disco veries . The black squares
and triangles in the qu ih represent those who pemaps
made mathema tical innovations o r worked diligently to
solve some mathematical enigma, though poss ibly without
grea l success, whom the history books do n't even
ment ion. To us , these unknowns are equally valuable as
the krowns . forit is the spirit of all working mathematicia ns
tha t keeps the flame of mathe matical knowledge bu rning
brightly into the future .
The squares which are half the color of one cent ury
and half the colo r of another are use d to show that the
mathema tical developments which occur in one time
period, ultimately have an impact on the advancements
of tater eras. Achievement is not mad e in a vac uu m, but
relies o n the knowledge of times long gone by; it is a
cum ulative entry.
Finally , the red sem i-circles and the orange triangles
represent the mathemat ics developed by Afr ican and
Chinese cwilizat ons. respectively. We assigned these
cuhur es a diff erent shape because the mathematics
"inve nted" by them is not histor ically bel ieved to be linked
with the progression 01 trad itionally Western mathematics. To us, however, their mathematics issignifica nt and
valua ble. and should be co nsid ered part-and-parcel of
the history 01 this subject. It w idens one's view of what
specifically co nstit utes mathematics. The skills of pattern recog nitio n and ge sture countirq. for exerroie. which
the Africans have cultivated and their pro ficie ncy in which
we cou ld not equal. show tha t it is possible to loo k at math
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from a different pe rspective . More importantly . by including these cultures in our quilt. we wanted to stress thai
just because their outlook is alien to ours, that doesnt
mean it is any the less mathematical than ou r systems 01
lormalized prool , etc.
Ourquilt has been an effort to symbolize the ccrrcier
forces at work in the de velopment 01 mathematics. Indeed, the history of this su bject conta ins much more than
can be represented by a two-dimensional time jne
(I I I U .lt is a sto ry ol peopl e of aU gende rs.races.
nationalities, etc., inllu enced by the times , by their OJItures. and by the ir own unique personalities , striving to
break new grOUnd, to further the cause of mathematics.
The combination of all 01these motley patcbes together
with the ones to be "sewed on" in me future (shown by the
black fringe) ccrrcnses the history of mathematics . This
is what we have learned and this is what we will take with
use trom this course .

HISTORY OF MATHEMATICS
SYLLABUS
FALL 1989 - HENRION
9112
TOpiC:
General introduction to the course.

Assignment
Hand in m ath autobiography.

9114 - 9119
To pi c :
What is mathematics?

Readings :

1) Mathematical Experience. pp. 319-331 , 391-399
"Three Crises in Mathematics" by Snapper in Mathematics: People. Problems and Results. Vol. 2
IMPP&R, V2)
3) 'The Science of Patterns" by L.A. Steen
2)

4)

"A Dialogue on the Applications of

Mathemat ics ~

IMPP&R, VI) , pp. 255-263
5) "Mus", ol the Spheres" IMPP&R, VI) , pp. 61-71
Discussion Ouestions:
1) What do we mea n by math ematics ? (What areas are
inc kJded?)
2) Is mathematics d iscovered or created?
3) Is mathematical knowledge certain. Le. always true?
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4) If you were on an isolated island with other people,
what kind of malhematics wouki you develop , if any ?
5) Wha t is the difference between pure and applied
math ema tics?
6) How do we decid e w hat is impo rtant mathematics?
7) How do we decide w hat is true in mathematics?
B) Have the answers to any of these que stions changed
ov er tim e?

Readings:
Mathematical Experience : -rhe Current Individual
and Collecti ve Consciousness; "The Ideal Math-

1)

ematician ," "The Individual and the Cutture ."
2) "Career and Home Life in the 1880's : The Choices
of Mathe mat ician Sofia Kovalevskaia"by AM KobUtz

in Uneasy Careers and Intimate Lives.

Discussion Questions:
Assignments:
1) BEFORE do ing the read ings , wr~e a sho rt 1-2 page
essay on "What is ma thematics? " Thi s is an info rma l
essay on you r refledions of what mathematics is all
abou t. There is no right answer. I am interested in
what you think. (DUE: ThUrsday, 5eplentler 14)
2) Keep notes on the readings in your journal. Also
wr ite down your thoughts about the discussion
questions in you r journal.

1)
2)
3)

4)
5)
6)

7)
B)

9/21

TOpiC:

9)

What is history ? What is the history of mathematics?

What kinds of people do mathemat.,. (is ~ poss ible
to find similarrtie stlhemes)?
What motivates them (initially, sustains them)?
What kinds or family background (does this have
bearing on thei r work)?
Personality. (Does this have bearing on work?)
What are the social condi1 ions of the time? Does this
effect their work?
How did they ga in access to mathematics?
How do they v iew the nature of mathematics?
To what extent do mathematicia ns infllence each
other, to what extent do the y work alone (i.e. ro~ of
the community)?
How have answers to these quest ions changed over
time ?

Readings:
"History of Math ematics : Why and How ?" by Andre
Weil
2) "Reflect ions on Writing the History of Mathematics"
by Philip Davis
3) "The Centrality of Mathematics in the History of
Western Thought" by Judith Grabiner
1)

9/28

reple:
Earty Mathematicians (Pythagoras, Archimedes , Euclid)

Readings:
A Short Acccunt of the History of Mathematics by

1)

Discussion Ouestions:
1)
2)
3)
4)
5)

What is history?
What is the history of mathematics?
Is there such a thing as true history?
How do we decide what counts as important history?
Should the history of mathematics be approached
differently than other types of history?
6) What woukt be interesting to you in the history of
mathematics?
1) Discuss how)'OUwouldgo about k>okingfor evidence
of mathematical activity in an ancient culture. What
woul d yo u look to r? Where would you k>ok for i1?

9/26

W .W. Rouse Ball (on reserve in Starr Library) . Chapter 2, p. 1~2 (especially material on Pythagoras) :
p.
(especially Euclid and Aristotle) .
2) Boyer, Chapter 4 "Ionia and the Pythagoreans."
3) Chapters 7 and 8 of Boyer.

5o-n

1013
TopiC:
Mathematicians 17th-18th Century (Descartes, Newton,

Leibniz, Eule~

NOTE :
Guest Spe aker

Readings:
1) [MPP&RV.l ] Newton p. 113-124.
2) "The Life of Leonard Euler" by Rudolph La~er.
3) "Descartes" by Oliver WendeUHolme s.

Tcplc:

4)
5)

Mathemat ical People (Introduction)
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"The Great Mathematicians" by Darrah .
Look thn:>ugh Chapler 1901Boyer (ma ny of you may
not be lamiliar with m.JCh of the mathematics in this
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10116

chapter - t hat's okay, just rea d through what you
can ).
6) Boyer, p. 367-371 (Descartes) .

Guest Speaker

1015

10117

To pi c :
Mathematicians in the 19th-early 20th Century

TopiC:
Finish up and surrmary of "People in Mathematics .·

Readings:
1) IMPP&R, V1) Gauss p. 125-133.
2) Hardy's A Mathematicians Apology (on reserve in
Starr Library) p. 61.
3) IMPP&R V11 Mordell piece of Hardy, p. 155-1 59.
4) Ramanujan materia l.
5) lMPP&R , V1) Hamilton. p. 134-1 .... _
6) IMPP&R, V1) Littlewood , p. 145-154_

10119
Paper #1 Due
5 minute Presentations on papers

TOpiC: Mathematics In D'fferent Cultures

I0!26-1 0!3'
10110

Top ic :

TOpiC:
Early African Mathematics

Modem Mathematicians 20th Century

Readings:
Choose 3 fro m Mathematical People (on reserve ) -

Readings:
1) Africa COunts by Claudia Zaslavsky - Sect ions 1 &
2 (p _1-58), Seeton 5 (p. 153-196)_
Zaslavsky, Sections 3 and 4.

present one

2)

10112

11/2

Topic :
Women in Mathematics

TopiC :
Babykmian Mathemat ics (Ancient Me sopotamia .. mod·
em Iraq)

Readings:
Math Equals by T ert Pen

1)
2)

Read whol e book includi ng surrmary.

Discussion Ouestions:
1) Who we re the women in math?
2) Why so few?
3) What are the obstacles they have had to ove rco me
to get into Mathematics aOO then to stay in ?
4) What is the role of the Iargercomrn mity in their lives
(support and d iscou ragement)?
5) Are their motivations, sources of support any diffe rent than the men we've considered?
6) How do they view the nature of mathematics?
7) What do they like about math?
8) Are there historical periods in which there we re more
women doing math? What factors are ilTpOrtant?

34

Readings:
1) Asge r Aabae , Episodes from the Early History of
Mathematics, Chapter 1 (p . 1-33)
2) Boyer, Chapter 3 _

lin
Top iC:
Earty Egypt ian Mathematics

Readings:
1) IMPP&R, V11 p. 3-17_
2) Boyer, Chapter 2.
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BIBLIOGRAPHY

reeie:

Books:

Early Greek Mathematics
1.

Readings:
1) [MPP&R. V l ! p. 18-27.
2) Boyer. Chapters 4 and 5.

Aaboe , Asger, Episodes from the Early H istory of
Mathematics, L.W. Singer, New York, 1964.

11/14

2. Abir-Am. Pnina. and Dorinda Outram, Unea sy Careers and Intimate Lives: Women in Science. 17891979. Rutgers University Press. New Brunswick ,
N.J.. 1987.

TopiC :
Early Chinese and Indian Mathematics

3. Albers , Donald. and G . L. AJexanderson, Mathematica l People, Birkhauser, Boston, 1985 .

Readings :
1) [MPP&R . Vl) p. 28-37.
2) Boyer, Chapter ~ 2 .

4. Berggren, J.l., Episodes in the Mathermltics of
Medieval /slam,Springer- Venag , New York, 1986.

5. Boyer, Can, A History of Ma thematics , Princeton
Universil:y Press, Princelon, N.J., 1968.
11/16

TOpiC :
Muslim Mathematics

Readings:
1) [MP P&R, V l! p. 38-46.
2) Boyer . Chapter 13

TOpiC: Non-Euclidean Geometry

6. Campbell, Paul, and louise Grinstein, eds., Women
of Mathematics : A BiD-Bibliographic Sourcebook.
GreeflW'ood Press, New York, 1987.
7. Campbell, Douglas, and John Higgins, eds., Math ematics: Peop le, Problems, Results , Wadsworth
International, Inc., Belmont, California, 1984.

8. Dauben, Joseph, The History of Mathematics form
Antiquity to the Present. A Selective Bibliography,
Ganand Press, New York, 1985.

11/28

Reading:
Chapter 1 "Euclid's Geometry" from Greenberg Euclid-

9. Davis, Philip,and Reuben Hersh, The Mathematical
Experience, Birkhauser Boston, Cambridge, Ma.,
1981 , (Papertlack: Boston: Houghton Mifflin, 1982.)

ean and Non-Euclidean Geometry.

11130 and 12/5
Read ings :
1) Read Chapter 5 (p. 121-129). Chapter 6 (p. 140147) from Greenberg.
2) Reread "Non-Euclidean Geometry· from The Mathematical Experience by Davis and Hersch.

12,7
Reading.

10. Greenberg, Marvin J ., Euclidean and Non-Euclidean Geometry, W.H. Freeman and Co., San FranCisco, 1980.
11 . Hall, Tord, Carl F. Gauss, translated by Albert
Froderverg, The M.I.T. Press, Cambridge. Mass.,
1970 .
12. Hardy. G.H., A Mathermltician 'sApology . The University Press, Cambridge, England. 1940.
13. Hardy, G.H., Twe lve Lectures o n Subjects Sugge sted by His Lifs and Work. The University Press.
Cambridge . 1940.

Read Chapter 8 from Greenberg.
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14. Kline, Morris. Mathematical Thought from Ancient to
Modem Times. Oxford University Press . Oxford.
1972.
15. Kline, Morris . Mathematics. The Loss of Certainty.
Oxford University Press. New YorK. 1980.
16. Mueller. Ian. Coping with Mathematics (The Greek
Way). Morris Fishbein Center for the Study 01 the
Historyot SCience and Medicine . No.2, Chicago.III.•
1980 .
17. Osen.Lynn, Women in Mathematics. The MIT Press,
Cambridge. Mass.• 1974.
18. Pert Ten . Math Equals. Addison-Wesley Publishing
Company. Read ing Mass .• 1978.
19. Ranganathan. Shiyali . Ramanujan. The Man and
the Mathematician. Asia Publishing House. New
Yorl<,1967.
20. Wilder. Raymond , Mathematics as a Cultural Sys tem. Pergamon Press. New YorK. 1981 .

Articles :
23. Berndt, Bruce. C. -Snnavasa Ramanu}an: The
American SCholar, Vol. 58, No.2, Spring 1989 , pp.

234-244.
24. Grabiner. Judith, 'The Centrality of Malhematics in
the History of Western Thought.· Mathematics
Magazine, Vol. 61, No .4, OCt. 1988.
25. Holmes, Oliver. Wendell, -Desca rtes· from Calculus
and Analytic Geometry, by George Simmons.
McGraw Hill, 1985.
26. Langer, Rudklph, 'The Life 01 leonard Euler,"SCripta
Mathemalica.VoI.3.No. 1 and 2. 1935, Jan . and
Apri l.
27. Steen. Lynn A, "The SCience of Patterns," SCience.
Vol. 240, April 29 , 1988.
28. Weil . Andre, -History of Mathematics : Why and
Collected Papers, Vol III, New YorK, Springer.
1980 .

How:

21. Wilder. Raymond, The Evolution of Mathematical
Concepts, : J. Wiley and Sons . New YorK. 1968.
22. Zaslavsky. Claudia. Africa Counts: Number and
Pattern in African Culture, Prindle . Wever & SChmidt,
sesien, 1973: paperback, Lawrence Hill, Westport.
Conn .• 1979 .

36

HMN Newsletter #6

